Normal epidermal growth factor receptor signaling is dispensable for bone anabolic effects of parathyroid hormone.
Although the bone anabolic properties of intermittent parathyroid hormone (PTH) have long been employed in the treatment of osteoporosis, the molecular mechanisms behind this action remain largely unknown. Previous studies showed that PTH increases the expression and the activity of epidermal growth factor receptor (EGFR) in osteoblasts, and activation of ERK1/2 by PTH in osteoblasts was demonstrated to induce the proteolytical release of EGFR ligands and EGFR transactivation. However, conclusive evidence for an important role of the EGFR system in mediating the anabolic actions of intermittent PTH on bone in vivo is lacking. Here, we evaluated the effects of intermittent PTH on bone in Waved-5 (Wa5) mice which carry an antimorphic Egfr allele whose product acts as a dominant negative receptor. Heterozygous Wa5 females and control littermates received a subcutaneous injection of PTH (80 μg/kg) or buffer on 5 days per week for 4 weeks. Wa5 mice had slightly lower total bone mineral density (BMD), but normal cancellous bone volume and turnover in the distal femoral metaphysis. The presence of the antimorphic Egfr allele neither influenced the PTH-induced increase in serum osteocalcin nor the increases in distal femoral BMD, cortical thickness, cancellous bone volume, and cancellous bone formation rate. Similarly, the PTH-induced rise in lumbar vertebral BMD was unchanged in Wa5 relative to wild-type mice. Wa5-derived osteoblasts showed considerably lower basal extracellular signal-regulated kinase 1/2 (ERK1/2) activation as compared to control osteoblasts. Whereas activation of ERK1/2 by the EGFR ligand amphiregulin was largely blocked in Wa5 osteoblasts, treatment with PTH induced ERK1/2 activation comparable to that observed in control osteoblasts, relative to baseline levels. Our data indicate that impairment of EGFR signaling does not affect the anabolic action of intermittent PTH on cancellous and cortical bone.